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(54) OPTICAL ADM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce an insertion loss further 
and to reduce the cost further. 

SOLUTION: The optical ADM is provided with an optical circulator 
51 having (2n+2) sets of ports and with 2n-set of wavelength 
filters 53a, 53b. The optical circulator 51 has a characteristic by 
which light is circulated in the order of 1st to 4th ports. The 1st 
wavelength filter 53a connects to a 2nd port 51b of the optical 
circulator 51. A 2nd wavelength filter 53b connects to a 3rd port 
51c of the optical circulator 51. Wavelength filters with the same 
transmission characteristic are used for the 1st wavelength filter 
53a and the 2nd wavelength filter 53b. 
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[0 0 4 91 rcoei^$tbfc5tli> k^CO 

^T'foip. :Sfc. 5 3 b<7?Salit^t4 

1 5 3a 1^ DT*fcS©T% 

l|2i7?^K:S:7^/L'^ 5 3 b A-KW^tt-So ^ LX . 

— ^3. I/— ^ 5 1 <D^4 CD4^— b 5 1 d . :: (75 

^ADM5 0(Daj;b)7K— b75>^ttJ;^$tb-5o 

[0050] Add^tlk (A) A't'-Sje^'ll 

rtb^Ad d^— b 5 7;5^p5A:^-rS„ 
r«Add^A.k (A) ^2(7)jg?:i:7^-/l-^? 5 3 b 

§rSi§ U/c®, ly-y 5 1 (Dm 3 (75xjf- b 5 

1 c iZXXlXiio t^oT. Ad d3t A k (A) ig:fi 
A-r 5 r. t ^^T'# 5.0 

[0 0 5 1] m 1 <75iSS:7 -i-yU:? 53a TS#t $ 

tlXm2(DiS.M:y '< 5 3 hl,zm<ifz^(D<V\C^ ^1 

<75KS57-f 5 3a 7: ;®® L §• ^^7‘,t7!l^o A 

k(753tx -f 7‘^^Pt3D r o p ^(750 

r o p m 2 (75i^:ft57 ^ yPi? 5 3b €^3]®-^ 

S„ Xtiti-tb. M2lSBDy^^i'y V '-^y"^Sifx. ^ 

t¥oT. Dropi>H3tt 
Add^Ak (A) toy isX h — M2<Di^My 

5 3 b /J'$<T'#2>„ 

[0 0 5 2] Z X>m 1 DmMDmmcD^ ADM 5 OiZj: 
ixli, 1 0(75 4 tK— b?t1b— b — ^ t 2 O(75!i#tt;0^ 
|5]Ci^*57-fyU':$^(75;^T:\ k(75Ad d/d r 

0 p;iSnjtg/^3tADM^^mA'# ^(75f'i(5^ 1 

~ 5 ( 75 t>( 75 b::l:b^'C. Ti^O'fg:^;^. b^iAiA 

DM^nia-r?) c t 5o 

[0 0 5 3] m2(Di^^y-^/l'y 5 3 b;iSD r o 

p t>^X^(75l^5fei'^ffi ^^#0(75-0. Droptn^ttAd 
d^Ak (A) i(75^ n A b — :2;7)q^5K(c:tL-<T/J'^V' 
TtADM^^^-r S r t So 

[0 0 5 4] 2 . H 2 (75*JIS(75ff^Ai 

|2i2(i^2(75^J!5(75®figc75AADM6 0 grlttBJ-T SHA 

foSo :i(753tADM6 0 (4. 2 n + 2 fS(OJK— b Sr^O 

^■*)-—^z^i'—ytLr. emDX’— 

3. I/— ^ 6 1 ^flrXSo 

[0 0 5 5] 7t1b — O'—:? 6 1 I4, mi (754^— b 6 

1 a ~ig 6 (T 57 K- b 6 1 i 

o„ 

[0 0 5 6] 5tf- — l/— ^ 6 1 (75^ 2 (Dili— b 6 1 
blTl, miDW-^y ■< & 3 a i:m^L. 

1^— ^ 6 1 (75^ 3 (75/K— b 6 1 c iC. H2(75te*7^'^i^ 
6 3 b^SMU. 5tA— I'—y 6 1 (Dma(Dili— 
b 6 1 d (C, ^ 3 (75jg*7 ^ 6 3c L, 

— :Jt3. D—y 6 1 (75H 5 (Diti— b 6 1 e (C, ^4 (75)Kfi 

y ^ ivy 6 3d SrffiMLTfcSo 

[0 0 5 7] |g 1 ~^4 (75 4 f@£75jgg7^7l^^? 6 3 a ~ 

6 3d(Do%. 2m-f'o^mi^<^i^t^w\Li^^y'ii^y 
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T'b^J5£-f So 

[0 0 5 8] r(75^i]T*(4. m 1 D^^y ^ ivy 6 3 a 43 
XXim 2 (D^^y -< ivy 6 3 b i: LT, i|$:®£75^^:S:^J|c 
A k?r3Sil-rS#+4^[^ofc?^ft7-i'7Wr?SrfflV'So m 
3(Di^^y 'I ivy 6 3 cioJ;t>*ll4(75!^ft7^-/l-:? 6 3 
d i: LT, (|^:^(75K*^l|!c A m^rigii-f S^$ttSr}^o7t 
i^S7-fyk;?^ffll/'So 

[0 0 5 9] w(75l212t;i^L.fc^ADM6 0(75#-^. 5t 
1b— :3f-^ b— ^ 6 1 (Om 1 (DtK— b 6 1 a 
10 ptAl^ • o Akx Amv • •~An (75A50^ — b i 
LT^ffl-rs^ t 7 iS-e#S„ 

[0 0 6 0] 1 (75^S5:7^-/'bi5' 6 3 a (75, 3t1b 

^ 1 (7)D r o p jK— b 6 5 i: UT^ffl-T S :: i d^T' 
tSo 

[0 0 6 1] Sfc, m 2 D^^y ^ ivy 6 3 b(75, ^ib 
-df-^ u- ^ 6 1 

1 (75A d d xK— b 6 7 t L.r{Sffli"Sr 
So 

20 [0 0 6 2] Sfc, m 3 D^^y ivy 6 3 c<75, 5t1b 

-^^u—ye 1 iSE^$ttfcS^T-i:{4KS4iRil(75;S^ 
|g2(75D r o pd^- b 6 9 t LX^mX ^ Z tt^X 
# So 

[0 0 6 3] S fc, |g-4 C75i^*7^-/b:? 6 3 d (75, ^ib 
-:3r^ U-c5? 6 1 i®^$4bA4S^i:t4K54iiy(754S^- 
^ 2 (75 A d d 4f— b 7 1 i LXi^mX^Z t t'^Xt 
So 

[0 0 6 4] ^ fc, 3t-!b— V-—y 6 1 (75||4(75/-Jf— 
b 6 1 d j^S#fiJt(75t±jA((K— b t S i 

30 tbi'r'g^So 

[0 0 6 5] 7^43, in 1 T'ti, miDD T oppt^Ak 
(D) tmL. ^ 1 CDA d dltSr A k (A) i:^L, m 
2iT5Drop7t5rAm (D) i:SU, ^2i75Add3t^ 
Am (A) (tSLTfcSo 

[0 0 6 6] r C7)3t-tb— b— ^ 6 1 (4, (2k^P(753feib 
b— D^iatB^So 

[ 0 0 6 7 ] ^ 1 434Ab^ 2 (75»*7 ^/b^ 6 3 a , 6 

3 b •t^xS:'tU4, A k S t.(75T'fcbb 

(4', -f/b^S b-(4^;? bc(47 r 

40 -r^<Ab — A'f >^37'A^'5bc?/^i-% ^ 

yb^{c4 >) m^X^ So 

[0 0 6 8] m34347/^4C75?K*7^5b^ 6 3 c, 6 
3 d S:bl-?"bx(4, ®:ft^b|g A m ^Sii A# S tj <75 A-fcti 
(4', -f /b^^ b-(4^^ n 5b^^ bcl47T 

-Y ^-<A L >y"y 'T 5 b^ 7 b ■f±;S??igb^ig:l :57 -< 

5 b^(c 4 19 ^ 11 -e# So 

[0 0 6 9] r C75|g 2 (75^j5S(75®Sl(753fcADM 6 0 14, 
iKg^7|£A k(753tij^:g:^lfiEAm(75^(75 2 ®^<75^^:A 
d dADr o p"^S71i:;i^"CcSo 
50 [0 0 7 0] Z(Dm 2 (DMM(DjfmDl^ADMiDmi'^I^^ 
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mti. A d d/D r o t 

1 (75^iS(7>?i^^<D^ADM5 0 irl^CT'fc 

[0 0 7 1] /^do, H 2 Ttt. X k -< 

1. m Sr Gigli'S 2^:1: 7 ^ 
L?J^L.. ||1~^4CD« 
S7^/Wr?coiSScO'f±:^lilll2cD^J(cPS^tt/iV\ ^ i 

^-y- — ^ ^ U— ^ 6 1 <7)^ 2 
~^5C0^- iiM(0 
iSfit-rsc 

[0 0 7 2] 3 . ^3 coHJgcojf^S 

^3CD^JE(D®teic:o(/'Tlft?g-r'5. wCT?^3(7) 

2 [0001^:^7 

[0 0 7 3] M3 (A) (1. wC0$f S dij 

SrittBj-rsn, 03 (B) (i, LV'ygi^d^y<7)M 

<73dii^5ftPJ-r 5 0 T' fc ?) o 

[0 0 7 4] 03 (A) . (B) l/'-fdxti. 

^ADMCl;S:do-5jga®i|tt±/ii5|5] C 2 iS(Of&-B:y 4 /I'-f <0 

bfc07: fc5o rrT'fis ^ 1 <r>mi^comt» 20 
cojtADMS OcOi^i^-f/Wr? 5 3 LfwdiJ 

SrS^ LTV'-5o 

[0 0 7 5] rC0^3©^J£(D?f$^CD3tADM-efco 
r. 0 3 (A) tc^LfcdtADMTrii, (H C5Sil4#'t4Sr 
^'0 2m<^^^y ■< 5 3 a . 5 3bSr, 1 ftCOfI® 

7 3(Oia^1-§ 2-0(73fJJ|cP 1 . P2 

[0 0 7 6] itz. ^(D^3(DmM<X>BtB<D^ADMX’ 
fcoT. 0 3 (B) (C:g^L7c7tADMr'{4. 0 Uili®# 
ttSry^o 2®CD®*7^ 5 3 a . 5 3 b Sr^ 1 1* 

(1 OCD) (D3l^ a '^y ^ /U^ 7 5 
JlEPl. P 2 T«^E LTfc5„ 

[0 0 7 7] -<DB3(OmM(OWi’tB<.xXi^f£. I^C#t4 
Srlfo2fScD!S*7^'/l-^^^?i,Lj,V\ D 

r o p iAd d ^ t (Oy o y h — y COjSM, '(5)^ 

Tt2Otii^i7>y6®Sr0 I 

[0 0 7 8] /^da, ’ 3 (D||5g(7)ff^SB20,®®l4, M 

2 0^j5fe(71ff$ll(7)5tADM6 0 CO, yi-r? 6 3 

a, 6 3 b<7)2flicOiK:^7^'.'l-c?-^, 6 3 

c, 6 3 dtO2^0^Oz^5 7^•/^^?(Ctt>■^b^^ilffl^il5^5 
So 

[ 0 0 7 9]ifc, 1 i LT, 

^MBy -< D 

* 7 /I-;? Srffl C' S^-g-Ti^fco X t) ^V\ 

[0 0 8 0] 4. |g4 <OHJScO?f$® 
akiz. m4<7)mi^<xmBiz-yi,'rm^^i-^o zcomdX) 

C 2 fli coz^ftx -f 

Sr, iSfi'5J'S^c02SS7 W' yi'^xmfsSi-^^'Jlzm-r^o 
[0 0 8 1 ] 04 (A) (±, rX)^4(O^iSC0ff^Si<7)^ 
ADM8 OcO:^m#;5£SrtftB^-rS0, 04 (B) (i, 2^ 
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;l:7^'/P^(7)|fB3d-^te:*CbTjFLfc0T*fc^„ r^x 
(4, 4 ocoT^r— b Srl^odtid— 4 t 3. w— :? 5 1 SrfflV'fc 
TtADMJd, X(7?^4 X>HJfe(7)Jf$^rogi®Srjiiffl L/cF'J 
^;xLTV'5)o 

[0 0 8 2] rco^4£70^J£co?gt8<7?dtADM8 OX 
<4, I^D!t^t4^,1^0 2®C02^ft7^'>'P;? 5 3 a , 5 3b 
(:idol4S=&®S7-</'Pr7Sr, 

8 Idoirtb^^y^tt-BI^'^SS 3 tXtlfiSc-rSo 
[0 0 8 3] 7^;P:J'g)18 1 (4, r (7)Jt A DM 8 0 X^i 
10 1--X nmco^M^i^S 1 

a ~8 1 n SrAx So rcDX-f>'U^gP8 1 (4, 0iJxl4*, 
x-1- Vr^', StS(zm^Lfzmi&^X$>'0 
r L tzmm S§^, ft it»iS ^4 xiffigx 

t So 

[0 0 8 4] y^/u^^8 
XlSfig-rS^-g-, ^SiltEJSES 1 a ~8 1 n 

V;7'(Djl^A(4, ^McOKtd2&:5& 1. t ^-S 

i:, l = 2 -n,rr • AX-^^bdT.SJlffii:XSo - ^ 

X, n„,r (4, y"i^—X'fyy'^(o=‘Tcom^)^t^^x 
fo So 

[0 0 8 5] Sfc, 2^fi:#SdtX 1 ~A n SrRWXSF*^ 
#A^?5 (0 5 (B) #,®) , 

Sr<7)7c2i(), — XA'yy'h 

UX, ■dyx(4'3CiS^6 (ry^sy^l^s 3 e 7 5 S 8-§-) trgi 
^^4lXi/'54 0 X’iT'u— :^X'^ffiC'ScD 

/45g:V\ -r/4dr>-ib, JlfiyAA54'A^e>*---^l0c6(H2;^fc(4 
15 Pt 6^ I- '^-fb L X u ' 5 @ !lf Sr V ' S <D AS S V '0 

[0 0 8 6] ^7c, 8 3 (4, y 

SR 8 lX>S#4EJ|c8 1 a~8 1 n SlcISIX bdx/c=§-^IS: 
30 8 3 a ~8 3 nXfcSo 3 a 

~8 3 n •S■d^S:'d^^4, m^XSSitdElSEXSId LXV'fc 
Tt^iSiiiXs 4 A V ?fi^-rss:^Eiic<7)5t^y#'i4^-H# 
SE(b$-yrSo 

[0 0 8 7] ~dlb3t^#tt'5I^^I58 3 a ~8 3 nS: 
dxS='tU4, ^^6^)Ae{i*(X^IS:XtSl* 

, XtSo 4(75^SS(^ffJ#lX(4, S:tdElSlcX>2&^Sr'^5EX 
tS#l5, i^yxt^t-r^tcJroXtSjS-rSo 

[0 0 8 8] rdxf>3fe^y#tr5I'S#l§:8 3 a ~8 3 n 
(4, W. 1 XiiKS X^-/l-;?53ada4 Xj-% 2 C02g:ft 7 -f .-I- 
40 :? 5 3 b (71^X^yU;7SR8 1 (XSlJt^XSSt^EllcS 1 a 

~8 1 n (C47-ASoX, A^O, S1-j^?XSSttEt|c!-S-r 

S 4 e> XiSridSo 

[0 0 8 9] n 271^4 cD||J£c7>S5?jX'JtADM8 0 X 
f4, 7t^y#ti'5I'S^I58 3 a~8 3 nOC'TdxA^loSr 
XX-XS ir, ^diAS®LXl-'5^l4Efe5<7)®Jlf4iAsa' 
(bi-SX>X, :iOSltElS!cl4^4X;RtdX#7t2^5:7fe 

(diJx(4*A.k) SrSWX^nt< AeSo 1 R 

D'^2X>2^5X^/1-:? 5 3 a , 5 3 b (4, ^X>2S*3tSr 
l^B#{digi®XS#t4^^-r4 plcA^So 
50 [0 0 9 0] 83a~83n(7)7 SsW 
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T'tSo ^^oT. Ad d/D r o p 
DM^Hia-Ct2>o 

[0 0 9 1] Add /D r o p 3feSr'^^T*# S r 

Z(DM4(DMM(Omm<DytADM8 0<DA 
d d/D r o pwmi. ^icomm.commff^%ADM5 
0 tmmxh^o:>x\ 

[0 0 9 2] r.<7?H4 <DHt£(DJF$fii(DSiail, ^ 2 (DM 
M<omU(OtftADM6 0(D. iSS:7^/P^ 6 3 a . 6 3 
bCD 6 3 c . 6 3 10 

[0 0 9 3] 5 . 
rcO^I^CO^AOMT'li, 

■&y '( . y r '< ■'^■^ 'i yyx^Mi^ 
^4comw:commxcoy^/i'ysii8i 
t>x Xco—yxD&lXh^tZc 

[0 0 9 4] 2Bx>^My'fy'^y^yr-^y<yy—y-i 
y y" xfMi^X s ® -&T' . ztib^My yi'y 
;0i/£^'<<^L< ^£?)J:^izyT'fy<y'y~-X^yy^ 
$^ittti3lt-5£D;05^fS LV\ ^co 1 i: LT. lilT 

.[0 0 9 5] 115 (A) (B) ^(DUt^^D-C 

fcSo S t 

tI^bsMSIS^ t xmtfxmni^X^^y 7 
'{y<, 1 2^ 

[0 0 9 6] 2^05t7r-i'^'9 1 w±;^i;:, 0 

3 a ^l^oiitg-^A/9 3 4-. Eimx^o 
[0 0 9 7] CO0tff^&^9 3 a (±, ?fe7T4'^>9 1(;i 
BlfMO/L— >/9 1 y (115 (B) ) 
50t)r^&^ti-So mt. EJff1«^9 3 a 2:$: 

r-^'''^'9 1 ^9X^^tX^o 
[0 0 9 8] yrXy<y' -f >• / 9 i x izfBis^X •& 

/ P-— ^ 9 1 y cDJl^ A ti. ^ 

tx^t. X = 2-n..,r ■ AXXXbtl^mMXh 

5„ n..,r (is ^:7r^/<9 1 

[0 0 9 9] ttz. ZCO^B^XIX. k 

(Dye^miMi Lxx&.^c7:>m-S:^M ^ i i ~ i n srsit-r 

(115 (B) mm) s 40 

-< 9 3 a t u 

Ts (?iJx(i'/®6 (?|4[1#1^5 3 6 7 5 8 8-^) 

^^^x^-xyx — X'f yy’trmi^^cDA^ 
sv\ xy‘^trh. mm ATi^xA^bX'^mm^i^xfznm 

PgB<) ( c L- T l' ^ -5 0 ifr^& ^ ^ ^ o < 7 ? ^ (/ \ 

[0100] Z(Dj:i> 9 3a a 

i7 9 3^^UTs 2X(0^y7'<y<9UC^^^B9 5i 
m^Xi>. z(DX ^i.z^y[-^^mM^tit:L2X<Dyty 7 
4 ''<9 1 (c{±s y'X — ^ 

^yy’9 1 y 
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[0 10 1] 2X^coy7'{y<yy— 

y^yy'^. x@-e$ii3tr' 

# SCOT'S 

J>V\ 

[0 10 2] Jta!<OS^)£^JT'(is 2 

lyxDX Vyyy^-kL,x^y\-W^^^MX 
hm^m.Bn L7c/!i5s 2 X(n%m^t‘^^y r -( 
l^1t^i0tff*&T-^(^^!ica35l5iUis ±fB<D*->£U1^1-cD(t!l<D 
ife-'ST'b^V'o ^'J/fis 

[0 1 0 3] ±iifit;i*5C'T(is r(70|gB^(70:)tADM(D^ 
J6<Dff^ti(coi/'TUS.BJU;t, L;5^bs TO^B^(i±a!co 

#^JScOfi^®l^'f5IbPl:S$ilS'b(75T'(i7>i< s #< 

IKSfcti^'MSrAD/ST id^Tt So 
[0104] ^!l^(i*s ±KfiC0*J£<7)?KffiT(is 4 if— b 

y—yi6iixf2m<r>m^y 4 xy 

is 6if— h^ib- l^— 

Ufco Lii^Ls ^(D^B^tis 2n + 

2fil<7)if— b ■^^':>itX—X=^ y—yi6iiXf2 nfUiTlK 

^ ^.fflV'fcJtADMTfooTs n ;45 3 iJlJtCO^ 

20 mT>:^^(Ctiiffl-rSCi:4STtSo n7)Sii/S(Si's 

Ad d/D r o p til5l5Sl^S^^5tiiPTSo 
[0105] 

[IgB^i)^!):^] i rCO 

|gB^C03tADMlC intis 2 n + 2(l<7)xK— 
il- — :3r^ 1 ^— i? is Z.(D%X — X=^y—y<D^2'^W>2 
n+ \COX— MC(iSiJ(C^^^nfc-e'i+2 nfliCDiSfiT 
^'/'Pc^TfcoT, I^DjSiisi#t4Sr’t.o®*T^/Pi5'^2 
fli-ro-^?i2 n(i|(0®*T-i'yP^ i ^^/So 
[0 10 6] iCD/cJiOs ^A^JKtitb^Ts ^f 
30 h/^t^ADM^^^TSr ii^t^'^So 

[0B(O®m/^IS.B^] 

[01] MlcomtSKX>mW~y>ytADM=tifLB^X?>\MXX> 

So 

[0 2] m2(DmM<omm(oytADM^m.BMX^^xx:> 

So 

[0 3] ^ 3 c7)|ISScOff^PJcD3tADM^tJiB^-rS0Tfo 

o 

[04] ^4 T>^J5£<7>®fi|.W?tADM^tftB^-f-S0T*> 
^3 o 

[0 5] mm:)^iix>-W'i^mB^x?>mxh^o 
[0 6] liejfiS«i3itiIlS^fABJTS0TfcSo 
[0 7] ?M5i5ftJlfi=iD'il^^fj^B^i-511lTfcSo 
[0 8] fie?l5S*i3it/ilS^!ftBj-rS0TfoSo 
[0 9] tie?ttt^#floio:il^^lft0J-rS0TfoSo 

in^-mm] 

5 0:^1 (D^JScOi^SicOTtADM 
5 1 ;^ii — ^ (2 n + 2flaOi?— 

x—x^ y—y) 

5 1a : SI 1 coif — h (Ailif — b) 

50 5 1 b : |g2 COaK— b 
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5 1c : 3 <0/J' — b 

5 1 d ; — h) 

5 3:2 

5 3a : Ml <0^^y ^ jV^r 
5 3b: M2<D^^y ^ JVy 
5 5 : D r o p tK— b 

5 7 : A d d h 

6 0:^2 (OMM(OmWi(O^ADM 

6 1 : 1. — y (2 n + 2{@CD7K— h 

f— dfi u-y) 

6 1a -.mi h (A*4^- h) 

6 1b: M2(D:4^— h 
6 1c: M3 (07)^- b 
6 1 d : M 4 (^7 )\ — b 
6 1 e : M 5 (TItK — b 
6 1 f : M6 (07}i- b b) 

6 3:2 

6 3a : ^ 1 COi^-R y 'f 71' ^ 
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6 3b: M2C0j^Ryy/^y 
6 3c: M3C0iSRy^7Uy 
6 3 d : M4(Oi&Ry-^7i'y 
6 5 : Ml<DD r o p tK— b 
6 7 : CO A d d tK— b 

6 9 : M2(OD r o p b 

7 1 : M 2(0 Ad d df— b 

7 3 : mmi^^msMyyyi'y 

7 5 : ^y a >y ^yuy 

10 8 0: MdCOmMcOW^BcOyftADM 

8 1 : y^7^yM 

8 1 a ~8 1 n : SitEJ® 

83, 83a~83n: 

9 1 : T '( 7< 

9 3 : iiL^-^y^y 
9 3a: 

9 5 : ^yt-^ 
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50 
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50 
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53b 



5ib: m2 h 5ic:m3«^4^“h 

53 : 2 n^o-stS'7>f 53s : mi ^rSiB:‘7 ^ 

: m 2 (D^&y ^ ^ 55 :Drop^*'-h 57 :Add^’-h 
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20 
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40 
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